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Abstract:
Background and Otrject: In the last few decades, DNA has been employed as a powerful and
fascinating material in the field of nanotechnology that enables programming of the kinetically
controlled assembly of DNA nanostructures according to the Watson-Crick base-pairing principle.
With the great advances in DNA nanotechnology, scientists have shown interest in developing
dynamic nanostructures for theranostic applications, analyte sensing, and cargo delivery.
Methods: Here, we presented two innovative enzyme-freesystems. The mechanisem of action of
the first system was based on branched hybridization chain reaction (b-HCR). The sensitivity and
specificity of the strategy was good but not desirable for detection of low aboundence analytes like
miRNA. To get ultrasensitive and high specific platform, we developed the nanoparticle conjugated
dynamical nanodevice which worked based on a multilayer coupled signal amplification strategy
to quantifu the mir-21molecule. The biosensor was integrated based on three signal amplification
gadgets, namely a translator-mediated catalytic hairpin assembly (CHA), a multilayer DNA
concatemer on the surface of gold decorated magnetic nanoparticles (GMNP), and a DNAzWe-
mediated catalytic signal amplification step. The mir-21 molecule mediates the release of a DNA
translator from an immobilized duplex to engage in a CHA reaction using three hairpins, including
a GMNP-conjugated hairpin 1 (Hl), biotin-labeled hairpin 2 (H2), and a GMNP-conjugated hairpin
3 (H3) to form a three-way junction (3WJ). Meanwhile, a plenty of initiator strand 0 (S0) strands
on GMNPs 
- 
each of which has been bifunctionalized with S0/H1 or S0/H3 
- 
drive several
multilayer peroxidase-mimicking DNAzyme concatemers in the presence of two accessory
oligonucleotides, strand 1 (S1) and strand 2 (52). Since a G-rich sequence was attached at the 5'-
end of 51 strand, when the hemin cofactor is present, an active G-quadruplex DNAzyme with
peroxidase activity was formed. The concatemers on the surface of GMNPs can convert a colorless
substrate to a green product.
Results: The biosensor can detect as low as 1 aM of mir-21 and provide an excellent capability to
discriminate single-base mismatches. The required time for the formulation of the assay reagents
is about three days, and the reaction time for the detection of mir-21 takes place in about four hours.
Conclusion: The proposed nanodevice presented in this atudy is capable of identifying any nucleic
acids especially microRNAs for which oligonucleotides has been designed.
Keywords : mir -21, deteetion, co lorimetric, bio sensors, miRNA
JL* a.o,, ,
o"U Olr-l*;l EG.l a**J1airgd
ctJl,JJlo o1"^* !i)Ld*j :: -*
ot(-;i, 
..,.Cj,; o.t(.ir., dtf .+yg* "-, (Ph.D) ,.^-; -rr5: -r-*r: oJtj ;...e -'rltjl 6tiT *i*; '.,1i -L-r,- o3le; 
--
a)tA * )s-t ae l.J--r,Lr, " {-(.5r;i'.r-?-' ,-s--JT t-o --r-li-r-}. is:umiR-21 .err{,1.t"t"jlr;, i*t Ju.S &'- '*
:,[r 1r * ;i;3i5 irL^ fr* SLnti sj..a> U tYr: ''
-./\.-{ffi}
'Jl.t' s5'i'r. Pr' c5i'ff
\.Aal 
-/--'* ,r.f.:lfB fU I eU
\Ssb-a4,/U*Yi ,Jc *rGi uL;
.-,19., .SrLa ,;<J 6lli +L+
L";ol, ;!rl;,:-i :.aJl
,9L:- ;l.:L;l :-
,t'u ,n
{;,{rrrd
62r,.:1ir^){p lJr dtjl uU, (ii.r) ;lrol: ;i"-r yoe:e
j,'t! 4,--'1d t5.: !l;l ,5,* (*>!r) ;l .ci: -'1".r tae .e
D*Lbrrt
)rr*. f.y -r-.** y'r aGl *uq
.,,/ \
/'-
/' j/ /'
,/ y''.,//' *-?-F-{-'-'
*//' *..-, 
-" )-z
j'
::rl J ii'Ju ;J.r.cLril 
-L* (.r+rL-) ;lr9l.: ;Lo 9"os :c
!g.)t*p"ri Jf; 0{*.r;5o gtSl u[a,
*t-* ;)L^aj str!-L*j:o
-/'
.*-f rli."*L'",r $ ,/ o.!* e.............. G1t4.....a?.,) L;-e-- eF 4".i dt*rrtar^- -. -- -
/.'(--
".t* .. /..'SLra,il. '
(*a.,i;) glrol: ;L-o 3-;c ,-:
